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ABSTRACT
There is strong scientific evidence that intelligence remains stable from childhood to adulthood; however, no study has examined 
the generalizability of these findings for native Brazilian samples. Here we present a study carried out in 2002 and from 2014-
2017 (average timespan of 15 years) in order to verify the stability of psychometric intelligence. A sample of 120 participants 
(mean age Time 1=10.0 yrs, mean age Time 2=23.6 yrs) was assessed using the Raven’s Progressive Matrices and verbal subtests 
from the WISC-III and WAIS-III. The results indicated a moderate coefficient (around .50) for intelligence differential stability 
independent of the measurement administered. Regarding absolute stability, real cognitive gains were observed from Time 1 to 
Time 2, despite controlling the effect of the regression toward the mean. Finally, sex (female) and intelligence were statistically 
significant predictors of rapid educational progression. 
Keywords: Wechsler verbal scales; IQ; Brazil; stability. 

RESUMO – Quão Estável é a Inteligência? Evidência a partir de Dados Brasileiros
Existe sólida evidência científica que a inteligência permanece estável desde a infância até a idade adulta, embora não existam estudos que 
verifique a generalidade desse pressuposto para amostra de nativos brasileiros. Aqui um estudo desenvolvido em 2002 e 2014/2017 (intervalo 
médio de 15 anos) que verifica a estabilidade da inteligência psicométrica é apresentado. Uma amostra de 120 participantes (Tempo 1=10,0 
anos, Tempo 2=23,6 anos) foi avaliada com o uso das Matrizes Progressivas de Raven e as escalas verbais do WISC-III e do WAIS-III. Os 
resultados indicaram um coeficiente de estabilidade diferencial da inteligência moderado (aproximadamente 0,50), independentemente do 
tipo de medida administrada. Com relação à estabilidade absoluta, observaram-se ganhos cognitivos do Tempo 1 para o Tempo 2, apesar do 
controle do efeito da regressão à média. Finalmente, o sexo (feminino) e a inteligência foram os preditores estatisticamente significativos de 
uma rápida progressão educacional. 
Palavras-chave: escala verbais Wechsler, QI, Brasil, estabilidade. 

RESUMEN – ¿Cómo de Estable es la Inteligencia? Evidencias a partir de Datos Brasileños
Existen fuertes evidencias científicas de que la inteligencia permanece estable desde la niñez hasta la edad adulta; sin embargo, no hay 
estudios que verifiquen la generalización de este supuesto para muestra de brasileños nativos. Aquí presentamos un estudio realizado 
en 2002 y de 2014 a 2017 (intervalo de tiempo promedio de 15 años) que comprueba la estabilidad de la inteligencia psicométrica. 
Se evaluó el desempeño de 120 participantes (Tiempo 1=10,0 años y Tiempo 2=23,6 años) con las Matrices Progresivas de Raven y 
escalas verbales del WISC-III y del WAIS-III. Los resultados indicaron un coeficiente de la estabilidad diferencial intelectual moderada 
(aproximadamente .50), independiente del tipo de medida administrada. En cuanto a la estabilidad absoluta, se observaron ganancias 
cognitivas del Tiempo 1 al Tiempo 2, a pesar de controlar el efecto de la regresión hacia la media. Por último, el sexo (femenino) y la 
inteligencia fueron predictores estadísticamente significativos de una rápida progresión educativa. 
Palabras clave: Escalas verbales Wechsler; IQ; Brasil; estabilidad. 

Intelligence is the most successfully investigated 
construct in psychological science. Moreover, consid-
ering its ubiquity in a broad array of life outcomes the 
construct is one of the most important contributions of 
psychology to modern society (Lynn, & Vanhanen, 2012; 
Warne, 2020). The robust empirical findings coming 
from the neuroimaging and behavioral genetic research 

permit intelligence to be considered mainly, but not 
exclusively, a biological variable (Bruton, 2021; Jensen, 
1998; Haier, 2016; Hilger et al., 2022) and, conjectur-
ally, to be considered as product of evolutionary process 
(Bruner & Colom, 2022).  However, intelligence re-
search must meet several methodological requirements 
(e.g., valid universal measures, representative samples, 
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many-labs studies, longitudinal studies, etc.) to confirm 
these assumptions. Defined as the general ability for rea-
soning, abstract thinking, learning from the experience, 
understanding complex ideas, and solving problems 
(Gottfredson, 1997), intelligence is related to achieve-
ments throughout the life-course. In this regard, what-
ever the measure used (verbal or non-verbal), as long 
as it requires high cognitive process, empirical research 
indicates that individuals who score highly on cognitive 
tests tend to achieve better school performance/educa-
tional attainment, both individually and at the group lev-
el (Firkowska-Mankiewicz, 2011; Hegelund et al., 2018; 
Lynn & Vanhanen, 2012; Zisman & Ganzach, 2022; 
Warne, 2020), and they tend to be less involved in crime, 
prolonged training periods, legal issues, alcoholism, car 
accidents (Lynn & Vanhanen, 2012), in addition to pre-
senting a lower risk of all-cause mortality (Cukic et al., 
2017; Warne, 2020). 

Nevertheless, note that associations do not warrant 
causal interpretations of the relationship between intel-
ligence and life outcomes because is not clear which are 
the mediating/moderator variables that explains or affect 
the strength and direction of that relationship. In this re-
gard, SES and personality are the intermediate variables 
most cited by the academy. However, contradictory re-
sults are found. For instance, von Stumm and Plomin 
(2015) analyzed the developmental relationship between 
SES (measured by parental education and occupation) 
and intelligence (using parent-administered tests, rat-
ings of abilities, and a mixture of web-based, telephone-
based, and parent-administered tests) of 14,853 twin 
children, cognitively assessed nine times between 2 and 
16 years. The authors found that the difference in IQ 
points at age 2 between high and low SES families tripled 
at age 16, favoring children from high SES. In this case, 
to disentangle the SES-intelligence dyad seems to be no 
possible. This type of reciprocal effect has been named 
“Matthew effects” (those who begin with advantage/dis-
advantage accumulate more advantage/disadvantage over 
time). However, in another study, O’Connell and Marks 
(2020) analyzed longitudinal data from 6216 children. 
The cognitive ability was measured through numerical, 
verbal and overall reasoning ability. The results indicated 
that the cognitive ability at age 13 was the stronger pre-
dictor of academic attainment at age 16 than SES mea-
sures (composed by occupational class, household in-
come, and parental education). In this case, SES did not 
account for the variability in academic attainment. 

To further complicate the issue, there is no con-
clusive evidence that SES is a variable exclusively rep-
resentative of the environment. Perhaps, SES is a result 
of the interaction gene x environment (Trzaskowski et 
al., 2014). In this regard, Marks and O'Connell (2021) 
analyzed the cognitive performance of children (through 
the Peabody Picture Vocabulary test, digit span memory, 
reading comprehension, reading recognition and math) 

of the 1979 National Longitudinal Study of Youth moth-
ers (NLSY79). The results indicated small increases in 
the SES-cognitive performance correlations over time; 
however, the effects of SES dropped when the analysis 
considered the mother's ability and the prior ability of the 
children. Thus, the “Mattew effects” could be explained 
by confounding variables such as mother’s abilities. 
Moreover, the SES effect on intelligence seems change 
as children grow older (moderate influence in childhood 
and no influence in adulthood) (Gottschling et al., 2019). 

Regarding personality, Borghans et al. (2016) ana-
lyzed four datasets (including the NLSY79 database), 
arriving to the conclusion that dimensions of personal-
ity have greater predictive power than IQ for achieve-
ment test scores, and grades (school attainment), which, 
in turn, are better predictors of important life outcomes 
(e.g. wage, welfare, physical health). As the natural corol-
lary of these results, personality would be more impor-
tant than IQ for predicting life outcomes. A replication 
of this study was conducted by Zisman and Ganzach 
(2022) with two databases used by Borghans et al. (2016), 
and four additional databases. The results indicated an 
average R2 .232 of intelligence and .053 of personality 
for educational attainment. The same trend for occupa-
tional success was found. Thus, Zisman and Ganzach’s 
results were the opposite of those Borghans et al. (2016). 
As there is no conclusive answer on the nature and the 
influence of SES or personality on the individual’s life, 
we assume that the relationship between intelligence and 
life outcomes could be genuine; however, the moderator/
mediator factors in this relationship still are unknown. 

Identifying the relationship between intelligence 
and social outcomes was possible thanks to the effort of 
psychologists by creating accurate psychological tests over 
a little more than a century of research. Despite contro-
versial debates about the psychometric structure of in-
telligence and between-test comparability (Bünger et al., 
2021), most intelligence tests used in modern research 
and applied psychology show strong evidence for reliabil-
ity and validity following international guidelines such as 
the International Test Commission (2017) or local guide-
lines such as the Brazilian Psychological Test Assessment 
System-SATEPSI (https://satepsi.cfp.org.br/).

In this scenario, it is important to know how stable 
the individual differences in cognitive ability are from 
childhood to adulthood as measured by traditional in-
telligence tests. This knowledge impacts the cognitive 
assessment activity of psychologist on diverse settings, 
especially on clinical and educational context.  In this 
regard, IQ cross-sectional and long-term studies has 
provided solid findings on intelligence stability (Deary, 
2014, 2015; Hunt, 2010; Ramsden et al., 2011), both 
at the level of differential stability, which refers to the 
changes in participants within a population, and at the 
level of absolute stability, which refers to gains or loss 
across time. 
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For instance, at differential level, Sameroff et al. 
(1993), using the Wechsler Scales, found a correlation of 
.72 between cognitive assessment at four years old and 
retesting at 13 years old. Rönnlund et al. (2015), using 
different cognitive measures, found a latent regression 
of β=.95 between intelligence scores at age 18 and 50. 
Schalke et al. (2013) found a mean correlation of .80 
between cognitive measures administered to 344 adults 
(56% females) assessed in 1968 (age mean=12) and 2008 
(age mean=52). In identical and fraternal twins, Plomin 
et al. (1994) found a phenotypic stability of .93 in partici-
pants reared apart and reared together. Lyons et al. (2009) 
found a correlation of .74 between cognitive assessments 
of 1237 male twins at 20 and 55 years old. 

Additionally, some studies found higher correla-
tions at earlier ages, while others identified higher cor-
relations at later ages. Aimed to clarify these discrepan-
cies, the Seattle Longitudinal Study (SLS) was designed 
and conducted by then-doctoral student Warner Schaie 
in 1956 (Shaie & Willis, 2010). After several waves of data 
collection, retesting previous samples, and adding new 
random samples, Shaie and collaborators found strong 
correlations between cognitive measures administered in 
individuals at different ages (for youth a r of .88; middle-
age a r of .90, and advanced age a r of .94). However, the 
interval between testings would be the key to understand 
the variety of stability coefficients. For example, for near 
assessments Gustafsson and Undhein (1992) found a 
high correlation (.92) for 12-15 yrs old; Schneider et al. 
(2014) found r of .95 for 17-23 yrs old; Yu et al. (2018) 
found r of .91 for infancy-preschool, and Breit et al. 
(2021) found differential coefficients of specific abilities 
between .72 and .84 for an interval of 6-month. On the 
contrary, reduced correlations were observed between 
farther ages. For instance, Sameroff et al. (1993) found a 
r of .72 for 4-13 yrs old; Schneider et al (2014) found a r 
of .40 for 4-17 yrs and r of .46 for 4-23 yrs; and Yu et al. 
(2018) found a r of .57 for infancy-adolescence. 

Therefore, stability coefficients may decrease as 
the timespan between assessment waves increase. In 
this regard, the estimate of Conley (1984), based on 
several longitudinal consistency studies, could be cor-
rect. He estimated an annual stability of intelligence of 
.99, which decreases to .95, .90, .82, .74, and .67 for in-
tervals of 5, 10, 20, 30 and 40 years, assuming perfect 
instrument reliability. 

Currently, the most cited project regarding IQ sta-
bility over an extended interval is the Scottish Mental 
Survey led by the British psychologist Ian Deary. It was 
a follow-up study to the Scottish Mental Survey from 
1932 and 1947 when almost all Scottish 11-year-olds 
were tested for their thinking abilities. The investigation 
is considered the most extended follow-up study of intel-
ligence. Several reports were published from the Scottish 
Mental Survey (Deary, 2014; Deary & Brett, 2015; Deary 
et al., 2013). The general result indicated that about half 

of the differences in intelligence at older age (.702) could 
be traced back to childhood.

Most of studies are conducted at IQ level, and not 
many at g level (also known as general level) is found. 
One of these studies was conducted by Larsen et al. 
(2008). They analyzed approximately 4000 members 
from the Vietnam Experience Study, which were first 
cognitively assessed in 1967-1971 (mean age=19.9 
years), then 18 years later (mean age=38.3 years). During 
the initial testing, five cognitive tests were administered, 
while the second testing administered 14 cognitive tests. 
A Principal Axis Factor analysis was conducted separately 
for Time 1 and Time 2 in order to extract a general fac-
tor (g) that represented a general cognitive ability. The 
differential stability coefficients were .85 for g; .79 for 
arithmetic; and .82 for verbal ability.  Regarding absolute 
stability, an increase of 9.4 IQ points in verbal ability, but 
no increase in arithmetic were observed. Also, Ronnlund 
et al. (2015) examined a small sample of males (n=262) 
assessed at age 18 (three tests used as indicators of g), at 
age 50 (four measures), and then at five-year intervals up 
to age 65 (four measures). Results from structural equa-
tion modeling indicated standardized regression coeffi-
cients of .95 between young-adult g and the g factor at 
ages 50-55, and a slight decrease at following ages (.94 at 
age 60, and .86 at age 65). The mean limitation in stabil-
ity research at the latent level is the few tests used for 
representing the g factor (Larsen et al. used five and 14 
tests, and Ronnlund et al. used three and four tests for 
time 1 and time 2). In this regard, Jensen (1998) indi-
cated at least nine cognitive tests would be necessary for 
obtaining a reasonable g. Moreover, the battery of tests 
should be in the same quantity and content in time 1 and 
time 2, which is extremely difficult to administer in a 
long follow-up study.

However, as observed, all studies show positive cor-
relations between cognitive measures during all ages of 
the life cycle, corroborating the assumption that intel-
ligence (at general or specific abilities) is a stable psycho-
logical construct, including early ages, such as 1 and 2 
years old (Breit, et al., 2020, 2021; Girault, et al., 2018).

Regarding absolute stability of intellectual ability 
over time (i.e., whether children with initially low and 
high IQ scores remain in the same zone when they grow 
up), Schneider et al. (2014) found that 50% of children 
at age 4 and 60% at age 7 classified as high, average, and 
low IQ were reclassified in the same subgroups later on 
in life. In general, these results showed that most people 
tend to maintain their cognitive functioning over time; 
however, some IQ changes may happen with advancing 
years, mainly when the first cognitive assessment was 
conducted early.  Breit et al. (2021), in their study of high 
ability students, found an increase of 8.8 IQ points (from 
116.7 to 125.5) for general ability and, for specific abilities, 
the gains ranged from 5.6 IQ points (reasoning) to 10.3 
IQ points (figural ability). Considering individual-level 
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change, 30.7% showed an increase in IQ; in terms of spe-
cific abilities 5.3% increased their creativity (the small-
est increase), and 23.7% increased their processing speed 
(the largest increase). These results indicated that in high 
cognitive performance, robust stability is found. On the 
other hand, the meta-analysis conducted by Whitaker 
(2008) on people with low IQ also indicated strong differ-
ential stability coefficients (.77 and .78 for Verbal IQ and 
Performance IQ, respectively), but in terms of absolute 
stability, 14% of the Full-Scale IQ changed by 10 points or 
more. Therefore, the IQ cross-sectional and longitudinal 
studies evidenced that individuals tend to hold the same 
intelligence position relative to an age cohort; however, 
some significant changes can happen depending on the 
intellectual level of people.

Conversely, in Latin America, the study conducted 
by Mansukoski et al. (2019) found a mean correlation 
coefficient of .348 between infancy/adolescence (5 to 
17 yrs) and elderly age (64 yrs or above) in a sample of 
42 high socioeconomic status Guatemalans born 1941-
1953. The authors concluded that the results were evi-
dence of IQ instability. Violence, high crime rates, sub-
stantial political and social instability in Guatemala were 
considered events that could have influenced the vari-
ability of the test scores over time. However, the authors 
acknowledge that, beyond the small sample, the main 

limitation of their study was the set of different tests used 
in the follow-up study. In Brazil, to our knowledge, there 
are no studies that examined the stability of intelligence 
differences from childhood to early adult age using the 
same family of cognitive measures. The present study 
aims to verify differential and absolute intellectual ability 
stability at two-time points (average of 15 years).

Method

Participants
The cognitive performance of one hundred and 

twenty young adults, aged between 19 and 28 years 
(M=23.6, SD=2.3), 56.7% males, was analyzed in 
the present study. The participants were assessed dur-
ing 2014-2017 (79% between 2015-2016). The same 
sample was evaluated in 2002 when they were be-
tween the ages of 6 and 15 years (M=10.0, SD=2.3). 
Thus, an average timespan between assessments of 15 
years. This sample was part of the study, “Longitudinal 
project of Intelligence and Personality”, which was 
approved in 2002 by the Ethical Committee CAAE: 
17793814.9.0000.5149. Here forward, the 2002 sample 
will be referred to as Time 1, and the sample from 2014-
2017 will be referred to as Time 2. The characteristics 
of the studied sample are in Table 1.

Time points Education level f
Age SES*

fM SD

Time 1

1° grade 23 7.2 .45

A1-A2=6
B1=23
B2=25

C1-C2=39
D-E=3 

2° grade 9 8.1 .33

3° grade 27 9.3 .47

4° grade 19 10.1 .45

5° grade 12 11.4 .53

6° grade 8 12.6 .77

7° grade 12 13.3 .47

8° grade 10 14.2 .40

Time 2

HS (incomplete) 1 23.0 -
A1-A2=20

B1=25
B2=47

C1-C2=27
D-E=1 

HS (complete) 12 23.1 2.9

UG (incomplete) 74 22.5 1.5

UG (complete) 22 25.7 1.9

GRA (incomplete) 10 26.0 1.9

GRA (complete) 1 27 -

Table 1
Sociodemographic Characteristics of the Sample Studied at Two Time Points

Note. *information of socioeconomic status (SES) in Time 1 was available only for 96 participants. HS=High School; 
UG=Undergraduation; GRA=Graduation

Instruments 
Wechsler verbal scales (Wechsler, 2002 and 2004). 

The verbal scale of the Wechsler Adult Intelligence Scale 
(WAIS-III) and of the Wechsler Intelligence Scale for 
Children (WISC-III) were administered at the young 

adult age and child age, respectively. The verbal scale 
was composed of Vocabulary, Information, Similarities, 
Comprehension, Digit Span, and Arithmetic (for adults, 
Letter-Number Sequencing is added). The WISC-III 
was published in Brazil with norms for the Brazilian 
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context in 2002, the same year of data collection for Time 
1. The WAIS-III was published in 2004, and its norms 
were valid for the Brazilian context until the data collec-
tion of Time 2. 

Matrices Progressives of Raven (Angelini et al., 1999; 
Raven et al., 1998). The Standard and Coloured Matrices 
Progressive of Raven were administered (SPM and CPM, 
respectively). The CPM was administered in 2002.

Social Economic Status (SES). The researchers 
used The Criterio Brasil (www.abep.org) to assess and 
categorize the socioeconomic status of the participants' 
families. The Criterio Brasil was considered the most re-
liable classifier for describing Brazilian socioeconomic 
stratification compared to other classification algorithms 
(Kamakura & Mazzon, 2016). There was information of 
Criterio Brasil for 96 participants of Time 1 obtained from 
the assessment of 2004. In this time there were six cat-
egories (A, B1, B2, C1, C2, D-E), while Criterio Brasil 
for Time 2 had seven (A1, A2, B1, B2, C, D, E). For this 
reason, we combined categories D and E (Time 1), and 
C1 and C2 (Time 2). The final SES scale for Time 1 
and Time 2 was D-E=1, C1-C2=2, B2=3, B1=4, and 
A1 and A2=5. The A category was representative of the 
highest socioeconomic status and D-E representative of 
the lowest socioeconomic status. Note that participants 
in Time 2 still resided with their parents or were finan-
cially dependent on them. 

Procedure 
The dataset analyzed here is based on the 

Longitudinal Study of Intelligence and Personality 
conducted by the Laboratory of Individual Differences 
at the Federal University of Minas Gerais (authoriza-
tion number 17793814.9.0000.5149). The study began 
in 2002 recruiting almost 650 schoolchildren and they 
were assessed every two years until 2010, for both intel-
lectual and personality variables. In 2014, the partici-
pants' recruitment was performed by the second author 
accessing telephone numbers and physical addresses 
that were filed in the primary school where the first as-
sessment was conducted.  The search was extended to 
secondary school, where most students attended after 
finishing primary school. However, it was not possible 
to contact most of the students assessed in 2002 due 
to the lack of updated information regarding address 
and/or phone number. Thus, the strategy was adapted 
to asking the contacted participants to provide updated 
information about their peers who attended the same 
primary school in 2002. This updated information per-
mitted contacting other participants by phone, and all 
information regarding the project was provided (ob-
jectives, test performance time, access to their 2002 
results). The participation was voluntary. No finan-
cial compensation was provided. The testing activities 
were conducted by the authors and three psychologists 
from Monday to Saturday according to the participants’ 

availability. Each testing session took an average of 4 
hours, including a rest period of 20 minutes, where a 
small snack was provided by the project. In Time 1, 
participants were assessed in quiet rooms at the school 
where the study was conducted, following the parents’ 
signed research participation agreement. In Time 2, all 
participants were assessed individually in quiet rooms 
at the university, after the research participation agree-
ment forms were signed.  For ages 7-9 years, the CPM 
was administered in small groups (3-5 participants). 
The SPM was administered collectively in Time 1, and 
individually in Time 2. The WISC-III and the WAIS-
II verbal scales were administered individually in Time 
1 and Time 2.  In both periods (Time 1 and Time 2), 
a team of psychology students and psychologists were 
trained by the first author in proper administration of 
the psychological tests.

In Time 1, four participants did not respond to the 
SPM test, and three participants did not respond to the 
WISC-III Verbal Scale. In Time 2, all participants re-
sponded to all cognitive measures. Thus, from 120 as-
sessed participants, we analyzed 116 SPM protocols and 
117 WISC-III verbal scale protocols (see Figure 1).

Data analysis
Our study refers to observations conducted at two-

time points; thus, the present study cannot be consid-
ered a longitudinal study (Singer, & Willett, 2003). For 
observations at two-time points, change score and cor-
relation/regressions techniques are appropriated (Garcia, 
& Marder, 2017). The correlation is an estimation of dif-
ferential stability. The repeated-measures t-test estimates 
absolute stability (Breit, et al., 2022). 

To better understand the differences between dif-
ferential and absolute stability, here is an example. If 
there were 10 subjects that presented IQ 80, 82, 90, 82, 
110, 111, 105, 105, 119, and 125 in 1990 (Time 1), and 
20 years after (Time 2), the same subjects showed IQ 
88, 70, 80, 80, 100, 115, 100, 90, 120, and 125, respec-
tively, the correlation in this example would be .914 (r) 
or .908 (rho); a high positive correlation. This result re-
fers to differential stability. However, note in the same 
example that some participants had cognitive losses or 
gains of up to 15 IQ points (or one standard deviation). 
This information refers to absolute stability. Therefore, 
given the former, the latter does not necessarily follow.  
Differential and absolute stability are two independent 
pieces of information, and both add information to the 
subject of cognitive stability. At this point, it is worth 
noting the words of Ian Deary (the researcher who leads 
the Scottish Mental Survey): “The correlations should 
not be taken at face value” (2014, p. 242). The reason is 
that various factors contribute to the residual non-stable 
variance such as the participant’s testing practice, error 
of the measurement, restriction of the cognitive range of 
the studied sample, changes in participant's health over 
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time, and others. Thus, an almost perfect differential or 
absolute stability coefficient is not expected.

Pearson's correlations and repeated-measures 
test-t were conducted on our normally distributed vari-
ables [Kolmogorov-Smirnov test D(116)=.069, p=.200 

for SPM Time 1, and D(116)=.055, p=.200 for SPM 
Time 2. In cases of verbal scales D(117)=.081, p=.067 
for Time 1, and D(117)=.066, p=.200 for Time 2]. We 
used the SPSS software version 22 (IBM, 2013) through-
out this project. 

Standardized scores were used throughout the pro-
cess. In the SPM test case, most of the participants from 
Time 1 (N=84) responded to the CPM instead of the 
SPM test due to their young age. In these cases, the CPM 
raw scores were converted into SPM raw scores using 
Table 27 of the Raven's Manual (Raven et al., 1998). All 
the raw scores of the SPM test (Time 1 and Time 2) were 
converted to percentiles according to the norms elabo-
rated for the state of Minas Gerais (Flores-Mendoza et 
al., 2014), the same region of origin of the participants 
in this study. Then the percentile ranks were converted 
to an IQ metric. Regarding WISC-III/WAIS-III verbal 
scales, the IQ scores were estimated according to the 
Brazilian manuals (Wechsler, 2002, 2004). 

Regarding the absolute stability, we conducted a 
repeated measure test-t on IQ scores of the SPM and 
WISC-III verbal scale. Additionally, we estimated chang-
es of IQ categories for both cognitive measures. For this 
purpose, five IQ categories were defined (1=Very Low 

<IQ 84; 2=Low IQ 85 – IQ 99; 3=Middle IQ 100 – IQ 
114; 4=Superior IQ 115 – IQ 129, and 5=Very Superior 
>IQ 130) for Time 1 and Time 2. Differences between 
IQ categories were classified as gainers if the adult IQ 
category was superior to the child IQ category, main-
tainers if the adult IQ category was the same in child-
hood, or losers if the adult IQ category was inferior to 
the child IQ category.

Finally, regression analysis was conducted to verify 
the contribution of potential predictors (child and adult 
cognitive performance, child and adult SES, and sex) 
on fast-forward educational progression, a variable rep-
resented through a special elaborated scale. Note that 
fast-forward educational progression was preferred over 
educational attainment due to our sample enrollment 
(64%) or due to those that had already finished uni-
versity (25%). Our scale matched age and the expected 
school level to the participant's chronological age. The 
idea was to present a scoring bonus to participants with 
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more schooling at a younger age. For example, a 26-year-
old participant with a maximum education level equiva-
lent to incomplete high school would receive 1 point. 
However, if a 20-year-old participant reached post-grad-
uation, the participant would receive 7 points. The lower 
the age and the higher the education, the more points 
the participant would receive on the achievement scale. 
The predictors were chosen based on the hypothesis that 
SES could add incremental validity to the prediction for 
fast-forward educational progression beyond cognitive 
performance. It is known that intelligent people would 
accelerate their education more than less smart people 
because smart people do not need extended time to reach 
knowledge. However, this assertion would be correct if 
all participants had the same socioeconomic level for en-
rolling in courses, training, college or universities; which 
was not true in our Brazilian sample. For this reason, the 
SES variable was introduced into our regression model. 
Regarding sex, it was hypothesized that if females enroll 
more than males in educational settings, females prob-
ably differ from males in fast-forward educational at-
tainment. For this reason, sex was introduced into our 

regression model.
The association between the fast-forward educa-

tional progression scale and IQ categories at Time 1 was 
.289 (p=.002). Low IQ performers had a mean of 3.0, 
while high IQ performers had 5.35 points in educational 
progression.

Results 

Differential stability
The correlation SPM/Verbal Scale for Time 1 was 

.386 (p=.000; or corrected correlation after removing the 
effect of random measurement error of .435), and .641 
(p=.000; or corrected correlation of .694) for Time 2. 
Therefore, the correlation between cognitive measures 
was lower in childhood than in adulthood. The correla-
tion coefficient between SPM Time 1 and SPM Time 2 
was .496 or a corrected correlation of .548. The correla-
tion between the verbal scales of WISC-III and WAIS-III 
was .407 (or .490 corrected correlation). Therefore, the 
differential stability coefficient for non-verbal cognitive 
measures was slightly higher than for verbal ones. The 
results are shown in Table 2.

  Verbal IQ T1 Verbal IQ T2 SPM IQ T1 SPM IQ T2

Verbal IQ T1 1      

Verbal IQ T2 .407** 1    

SPM IQ T1 .386** .370** 1  

SPM IQ T2 .284** .641** .496** 1

Table 2
Correlation Between Cognitive Performance at Time 1 (T1) and Time 2 (T2)

Note. **Correlation statistically significant at .01 level

Absolute stability
The mean SPM IQ was 109 (SD=10.4) and 100 

(SD=13.4) for Time 1 and Time 2, respectively. A re-
peated-measures t-test found this difference to be sta-
tistically significant [t(115)=6.922, p=.000] between 
Time 1 and Time 2. The differences in IQ points in each 
category is shown in Figure 2. While category 1 gained 
11.8 IQ points, category 4 lost 10.9 IQ points. In terms of 
percentages, 68.5% of gainers were concentrated in cat-
egories 1 and 2, and 75.5% of losers were concentrated 
in category 4. However, the regression toward the mean 
could explain this result (see Discussion). 

Regarding the Wechsler verbal scale, the mean 
verbal IQ was 115 (SD=11.9) and 112 (SD=8.3) for 
Time 1 and Time 2, respectively.  A repeated-measures 
t-test found this difference to be statistically significant 
[t(116)=3.299, p=.001].  The differences in IQ points 
in each category is shown in Figure 2. While category 1 
and 2 gained an average of 21 IQ points, category 5 lost 
an average of 11 IQ points. In terms of percentages, 80% 
of gainers were category 1 and 2, and 93% of losers were 

concentrated in categories 4 and 5. However, the regres-
sion toward the mean could be a partial explanation for 
this result (see Discussion). 

Fast-forward education progression
Multiple linear regression analysis was used to 

develop a model for predicting fast-forward edu-
cation progression. Basic descriptive and regres-
sion coefficients are shown in Table 3. Only sex 
and childhood cognitive performance had a statis-
tically significant (p<.01) zero-order correlation 
with educational attainment, and both had statisti-
cally significant (p<.05) partial effects in the full 
model. The predictor model was able to account for 
13% of the variance in fast educational attainment, 
F(5, 90)=2.600, p<.030, R2=.127; 95% CI [.17, .52]. 

The results in Table 3 indicated that to be female 
and the cognitive performance at the childhood period 
predicted early adulthood fast-forward education pro-
gression in our sample. IQ adulthood and SES were not 
significant predictor variables.
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Discussion 

We intended to verify the relative stability of cog-
nitive performance test scores in two-time points (aver-
age time interval=15 years) using the two most reliable 
and well-known intelligence tests (the SPM test and 
the Wechsler Verbal Scales). Four clear-cut results were 
obtained.

Differential stability. Our results indicated once 
again that intelligence is, at least, a moderate stable psy-
chological factor. However, the stability coefficients 
found in the present study (around .50) are not as high 
as those found in some other studies (Deary, & Brett, 
2015; Deary et al., 2013). The long time interval between 
the two assessment moments could explain the results 
obtained. Previous studies (Schneider et al., 2014) indi-
cated lower correlations between the farthest closest ages 
(more distal) than closest ages (more proximal). In addi-
tion, due to biological maturation reasons, genetic effects 

on IQ differ from infancy (30%) to adulthood (60-70%) 
(Jensen, 1998). In other words, when we compare child-
hood cognitive performance with adulthood cognitive 
performance (farthest ages), we are comparing an initial 
performance that responds strongly under the environ-
mental influence with a later performance that reacts un-
der genetic influence.   

Different stability coefficients. There is no consen-
sus in the literature about differences in coefficients 
of stability for measures that are less culturally influ-
enced, as is the case with the SPM test, and for mea-
sures that receive strong cultural influences, such as with 
the Wechsler verbal scales. While some studies found 
high differential stability coefficients for measures that 
are highly influenced by education and culture (Deary 
& Brett, 2015; Ramsden, et al., 2011; Salthouse, 2014; 
Schwartzman et al., 1987), others found high coefficients 
for measures for culturally less influenced (Larson et al, 
2008). Corroborating this last finding, the meta-analysis 

Variable
Zero-Order r

β sr b
IQ T1 IQ  T2 SES T1 SES T2 FEP

SES T1 .107 .241 .159 .167

SES T2   .449** .044 -267 .177 .193

IQ T2 .212* .210* .117 .005 .029 .030

IQ T1   .379** .178* .135 .224* .026 .218 .226

Sex .019 .020 .087 .104 .194* .664 .229 .233

  Intercept=1.740
Mean 114.5 111.2 2.89 3.34 4.9  

SD 12.4 8.0 1.01 1.06 1.4 R2=.127*

Table 3
Fast-forward Education Progression in Adulthood Related to Verbal Intelligence Performance and Socioeconomic Status (N=96)
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conducted by Scharfen et al. (2018) indicated that the 
size of the retest effects, also considered an indicative of 
stability, differed between tests that used different kinds 
of contents. Fluid intelligence (kind of intelligence less 
culturally influenced) showed higher stability than crys-
tallized intelligence (kind of intelligence highly influ-
enced by education and culture). Moreover, while the 
effect declined with a longer test-retest interval between 
administrations, ability level or age were not significant 
moderators of the stability. Our study indicated that 
the SPM test showed a little higher stability (corrected 
r=.548) than the verbal scales (corrected r=.490) on a 
timespan average of 15 years. Still, this difference be-
tween non-verbal and verbal stability coefficients was 
non statistically significant (p=.277).  Note that even 
using cognitive measures families (CPM/SPM; WISC-
III/WAIS-III), which can increase the chance of error to 
the estimations, the correlations obtained between the 
measures were still positive and moderate. Additionally, 
we found a lower correlation between the SPM test and 
the Wechsler verbal scale at Time 1 (.386 or .435 after 
correction for range attenuation) compared to Time 2 
(.641 or .694 after correction for restriction range). This 
result can be in accordance with the dedifferentiation 
hypothesis, which states that an increase in the correla-
tions across abilities is driven by increasing age (Blum & 
Holling, 2017; Hartung et al.; Hülür et al., 2015). At the 
same time, it reveals that there might not be a homoge-
neous cognitive structure throughout the ages.   

The stability coefficients obtained in our study 
are higher than those found in the Guatemalan study 
(Mansukoski et al., 2019), and it would be attractive to 
hypothesize the reasons for such a difference. However, 
the last study was characterized by several limitations 
such as being composed of a small sample (N=42), high 
SES, and the use of different instruments for Time 1 and 
Time 2, which challenge the validity of its results.  

Absolute stability and the phenomenon of regression 
toward the mean. We found that cognitive gainers con-
centrated (68% in the case of the SPM test to 80% for 
WISC-III verbal scale) in categories of low cognitive 
performance, and conversely, cognitive losers (75%-
SPM to 93%-WISC-III verbal scale) concentrated in 
categories of high cognitive performance. Before con-
cluding that children with poor cognitive performance 
achieve a higher cognitive performance in adulthood or 
that children with high cognitive performance lose cog-
nitive performance in adulthood is necessary to under-
stand the well-known statistical phenomenon known 
as regression toward the mean, which receives insuf-
ficient attention in social and behavioral psychological 
research (Yu & Chen, 2015). 

The phenomenon refers to the tendency of scores 
to average out, and it happens for two reasons. The first 
reason is when a correlation between two measures is 
less than imperfect (in our study the r between Time 

1 and Time 2 was .496, and .407 for the SPM test, and 
the WISC-III verbal scale respectively without attenua-
tion for range restriction). That means that some higher 
performers did well on the first try (Time 1) and did 
worse on their second try (Time 2) and vice versa. This 
is partially due to an error in measurement. The second 
reason is due to the use of a nonrandom sample from a 
population. In our case, a convenient sample was stud-
ied. It was composed of participants who accepted to be 
assessed during their young adult age. The mean verbal 
IQ was 115 and 112 for Time 1 and Time 2, respective-
ly. These averages were slightly higher than the school 
population, where the sample was recruited (which was 
110). If our sample were a random sample with a mean 
IQ of 110, there would be no regression towards the 
population's mean. 

The following formula is used to estimate the re-
gression's percent to the mean:

Prm = 100 (1–r)

According to this formula, we obtained 50%, and 
60% of the regression to the mean for the SPM test, and 
the WISC-III verbal scale, respectively. In other words, 
a high percentage of changes was due to the statistical 
phenomenon. 

At this point, another question arises: is it possible 
to calculate how many pseudo-points of IQ were due to 
regression to the mean? The answer is, ‘Yes’. For a simple 
calculation (see details in Trochim, 2022), we need three 
pieces of information: (a) the mean IQ of the population 
(in our case a verbal mean IQ of 110); (b) the verbal mean 
IQ of the sample studied (88 for low performers, and 127 
for high performers), and (c) the percentage of regression 
(60% in case of the WISC-III verbal scale). Considering 
low performers and the Wechsler Verbal IQ, there was a 
13-point pseudo-effect (60% of the way from IQ 88 to IQ 
110). For high performers, there was a 10-point pseudo-
effect (60% from IQ 127 to IQ 110). Thus, if we subtract 
the 13 pseudo-points from the 21 verbal IQ points that 
low performers supposedly gained, then the actual gain of 
this group was 8 verbal IQ points. On the other hand, sub-
tracting a 10-point pseudo-effect from the 11 verbal IQ 
points that high performers supposedly lost would indicate 
that this group had only a decrease of 1 verbal IQ point. To 
estimate the percentage of changes and pseudo-IQ points 
due to regression toward the mean in intelligence stability 
research has implications for diagnosis and classifications 
in clinical settings. For instance, the estimated initial gain 
of 21 verbal IQ points for lower performers is equivalent 
to 1.4 standard deviations. If this estimate was accurate, 
clinical psychologists can arrive at the wrong conclusion 
that any cognitive diagnosis or classification in childhood 
would be unreliable. However, instead of an unexpected 
gain of 21 IQ points, the real estimated gain was 8 IQ 
points (after controlling the regression toward the mean) 
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a gain somewhat expected, considering the average effect 
of education (Ritchie & Tucker-Drob, 2018) or the effect 
of cognitive training (Protzko, 2016; Ree & Carretta, 2022) 
on IQ. Nevertheless, we recognize that the gain cognitive 
observed exclusively in initially low-performing individu-
als (also described by Schroeders et al., 2016) deserves fur-
ther investigation. 

Prediction. Our dependent variable, "fast-forward 
education progression," was not related to educational 
attainment, variable with small variability (almost 90% 
of participants were enrolled or had entered university). 
It was associated with the early achievement of higher 
levels of education considering chronological age. For 
this, a particular scale was developed (see Analysis). 
The results indicated that socioeconomic status was not 
a statistically significant predictor, while sex (female) 
and intelligence were statistically significant predictors 
of educational attainment. In this regard, international 
surveys (Organisation for Economic Co-operation and 
Development, 2019) indicate that females tend to keep 
pursuing education more than men (e.g., women make 
up 55% of upper secondary graduates and 54% of post-
secondary non-tertiary graduates). Therefore, it is more 
likely to observe that women, instead of men, reach a 
higher educational level at a younger age. On the other 
hand, it is well known that smarter individuals tend to 
achieve higher academic degrees in less time than their 
less intelligent peers (McClarty, 2015). Therefore, on 
this point, our results were unsurprising; however, cor-
roborate the predictive strength of intelligence.  

Conclusion

Intelligence is one of the most frequently investi-
gated phenotypes in behavioral science. To the best of 
our knowledge, there is no study indicating how stable 
intelligence is when measured in the Brazilian context at 
two distant points of time. Our study replicated previous 
results found in intelligence research. Whatever mea-
sure (SPM or WISC-III verbal scale) were considered, 
intelligence appears as a moderately stable psychological 
construct, and it predicts social outcomes as education-
al progression. Thus, our study provides evidence that 
adulthood cognitive function and scholastic mobility can 
be predicted from childhood IQ.

Additionally, it was possible to observe that positive 
changes (IQ gains) are more accentuated at the intel-
ligence's lower tail. This result could be a clue for the 
investigation of another socio-behavioral phenomenon, 
called the Flynn Effect, which is observed in large groups. 
Low IQ countries are gaining IQ points in each subse-
quent generation, whereas high IQ countries are losing 
IQ points (Rindermann et al., 2017). However, we rec-
ognize that our sample was small and non-representative 
of the general population, and most of the observed IQ 
classification variation could be explained by the statisti-
cal phenomenon of regression toward the mean. Despite 
this, there was room for some real cognitive gain in the 
lower tail. Future investigation with new cohorts will 
provide more precise answers.
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